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(71) We, BOWE BoHLBR & Wbber 
KG, a Gennan Company, of 8900 Augs- 
burg, Haunstetter Str. 112, Germany, do 
hereby declare the invention, for which we 
5 pray that a patent may be granted to us, 
andf the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement : 
The invention relates to the washing of, 

.10 for example clothing, bed linen, underwear 
and similar articles with water in a washr 
ing chamber. 

A large number of laundering methods 
of this find are known. They have the ad- 

15 vantage that the cleansing liquid is rela- 
tively cheap, but they also have the dis- 
advantage that a certain greying of the 
cleaned articles (so-called "retrograde 
washing") cannot be avoided by adding ad- 

20 juvant substances, and di!rt which contains 
oil and grease can be detached from the 
articles to be cleaned to an only in- 
adequate extent or can be removed there- 
from only with the aid of special washing 

25 aids which have to be added to the liquid. 
The waste water is contaniinated with the 
grease and oil-containing dirt thus dis- 
persed in the liquid and can be separated 
therefrom only with difficulty. In order to 

30 overcome these disadvantages, it is known 
to subject the articles to a 'preliminary 
cleaning with conventional solvents in a 
diy-cleaning machine before they are laun- 
dered in a washing machine. In order to 

35 avoid losses of solvent and poisoning of 
the environment on the transfer of the ar- 
ticles to the washing machine, the pre- 
viously cleaned articles have to be com- 
pletely dried before they are transferred to 

40 the washing machine. 

A method of avoiding the substantial ex- 
penditure for equiiwnent, and ia order to 
save time and personnel, is to treat the ar- 
ticles with a mixture of solvent and water 

45 in th© form of an emulsion or micellar 



solution. This method has succeeded in 
practice. However, in this known method a 
marked greying cannot be avoided even by 
extended rinsing. On the other hand, the 
detachment of water-soluble substances by 50 
means of the emulsified quantity of water 
produces unsatisfactory results. 

British Patent SJpecification No. 812,894 
discloses the finishing of textiles by passing 
a width of textile material throu^ a bath 55 
of hot water (water seal). In this method, 
the bulk of the solvent is removed by con- 
ventional means, for example squeezing 
rollers, before the width of textile materi^ 
enters the water bath. The water serves 60 
merely as a means of fedlitating evapora- 
tion of residual traces of solvent. 

In a method of dyeing textiles in a mix- 
tuit of solvent and water disclosed in Ger- 
man Offenlegungsschrift No. 1,931.353, un- 65 
desirable water-soluble additives still pre- 
sent on the articles previously dyed with 
the dye dissolved in tiie water are removed 
from the textiles in a bath of heated water 
after the dyeing liquid has beert drained 70 
off. Apart from the fact that that Offen- 
legungsschrift does not relate to the re- 
moval of water-soluble dirt, the articles 
are, before application of the heated bath 
of water, impregnated with a mixture of 75 
solvent and water in which the additives 
referred to are dissolved. The rinsing has 
merely the effect of diluting the existing 
aqueous solution. 

It is therefore an object of the invention 80 
to try to overcome the disadvantages of 
the Imown art and to provide a method 
and apparatus requiring littie expenditure 
for apparatus and affording a saving in 
time and personnel, and ensuring an im- 85 
proved washing effect; a markedly reduced 
greying and an increased brightening while 
simxdtaneously avoiding contamination of 
the waste water with oil and grease. 

Accorduig to the invention there is 90 
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provided a method of washing one or more 
articles selected horn articles of clothing, 
bed linen, underwear and similar articles, 
comprising cleaning flie one or more ar- 
5 tides in a washing chamber with an or- 
ganic solvent which is capable of fonning 
an azeotropic mixture with water having a 
boiling point below that of water or itself 
has a boiling point below the boiling point 
10 of water, removing the bulk of the solvent, 
when in the same washing chamber the 
one or more articles, still wet with the sol- 
vent, in an aqueous liquid at a temperature 
above the boiling point of the solvent or 
15 above the boiling point of the azeotropic 
mixture, condensing the vapour evolved, 
and after separating any free water 
monitoring the rate of flow of the re- 
maining condensate and continuing the 
20 washing until the flow drops below a pre- 
determined value. 

Thus using the method of the invention, 
the articles, before being wetted with 
water, are initially cleaned in the same 
25 washing chamber wih an organic solvent, 
preferably with a halogenated hydrocarbon, 
for example perchloroethylene or trich- 
lorotrifluorethylene, which is capable of 
forming an azeotropic mixture with water 
30 having a boiUng point below that of water 
or which has a boiling point below the 
boiling point of water, without additional 
water; the articles still moist with solvent 
are then washed in the same washing 
35 machine without having previously been 
dried, in an aqueous liquid provided with a 
detergent, for example an active washing 
substance, a polyphosphate and optionally 
with an optical brightening or bleaching 
40 agent, at a temperature above the boiling 
point of the solvent or above the boiling 
point of the azeotropic mixture, until sub- 
stantially no solvent evaporates from the 
liquid. This condition can be readily de- 
45 termined by condensing the vai)our rising 
from the liquid in a condenser and measur- 
ing the rate of flow of the condensate from 
the condenser after the removal of any free 
water. The washing step may be ter- 
50 rainated as soon as this rate of flow drops 
below a predetermined value. This can be 
readily measured and evaluated with the 
aid of a flowmeter. The articles may then 
be spin-dried or centrifuged and sub- 
55 sequently be withdrawn from the machine. 
During the heating of the washing liquor, 
the solvent escapes therefrom as vapour 
when its temperature exceeds the boiling 
point of the solvent or the azetropic boiling 
60 point. Thorough laundering requires, in any 
case, a temperature in the range 90-95 **C, 
and evaporation of the solvent is thus 
always ensured in the presence of the 
halogenated hydrocarbons generally used 
65 for solvent cleaning. 



Thus, in a method embodying the in- 
vention there is an active washing step in 
which, the dirt-dissolving capacity of the 
solvent, still present in the articles from * 
the preceding dry-cleaning step, increases 70: 
with increasing temperature of Sie water. 

As compared with the known methods 
of washing, the method embodying the in- 
vention results in surprisingly httie greying 
and a Considerably improved brightening of 75 
the articles to be cleaned, both as com- 
pared with the results obtained in exclusive 
dry-cleaning and exclusive laundering and 
also as compared with the method of clean- 
ing in a mixture of solvent and water. A 80 
better washing effect is obtained. First of 
all, the heating during the laundering step 
has the effect of improving the dirt-solving 
capacity of the solvent which is de- 
liberately left on the articles previously 85 
treated with the solvent As a result, sub- 
stances of low solubility in normal solvent 
cleaiiing without heating of the liquor, are 
detached from the articles and removed. It 
has also been found that in most articles 90 
of clothing the solvent adhering to the in- 
side and outside of the fibre and the dirt 
present in the solvent are gradually dis- 
lodged from the inside and outside of the 
fibre by the water during the washing step 95 
before the boiling point is reached. Upon 
evaporation of these last traces of solvent, 
the residual dirt initially still present re- 
mains in di^ersed form in the water in- 
stead of remainiog in or on the fibre. The iqO 
expenditure for apparatus, the consumption 
of time and the personnel requirements are 
considerably below those in separate dry- 
cleaning and laimdering processes carried 
out in different machines. The fact that ex- 105 
elusive "dry-cleanirig" — that is to say 
cleaning in a completely anhydrous solvent 
^ — is carried out before the actual launder- 
ing step and that upon subsequent launder- 
ing a portion of the solvent is still present HO 
on the articles and thus contributes to an 
improved washing effect upon heating, is 
essential to the advantageous results ob- 
tained by the invention, particularly the 
surprisingly slight greying and the im- 115 
proved brightening as compared witii the 
results'obtamed by appUcation of the known 
washing methods. :* 

An as complete as possible evaporation 
of the solvent during the laundering step, 120 
even in short-time laundering;, for example 
for cleaning articles which are only slightly 
dirty, may be ensured in that means iafe 
provided so that the pressure in the vapour ' 
space above the heated aqueous liquid is 125 
reduced during the period of laundering. 
Furthermore, the articles may be spun for 
a short time after the solvent has been 
drained from the washing chamber to re- 
duce the amount of solvent to be 130 
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evaporated during the subsequent launder- 
ing step. However, basically this is not ab- 
solutely necessary. As mentioned pre- 
viously, a brightening, bleaching or active 
5 washing substances, known per se may ad- 
vantageously be added to . the aqueous li- 
quor to assist the washing effect 

In. the accompanying drawing is shown a 
simplified block diagram of a machine 
10 suitable for caziying out the method of the 
invention. . 

-In the drawing the run of the individual 
conduits is indicated merely by lin^ and 
tht individual valves and other shut-off 
15 elements are indicated simply by a switch 
symbol x It will readily be apparent which 
particular shut-off elements are open and 
which shut-elements are closed during 
specific operating steps so that it is un- 
20 necessary to mention this in the following 
description.' 

Referring to the drawing, a washing 
chamber 1 is normally constructed as a 
drum housing' coiitaining a "rof atable drum 
25 to be loaded with the articles. The washing 
chamber 1 -is provided :with a steam 
jacket 2 for heating the liquid. Water or 
aqueoTis liquid is supplied through a con- 
duit 3 and discharged throng a conduit 4.' 
30, A container 5 contains an active washing 
substance or the like to be introduced into 
the aqueous liquid. 

At the beginning of the operational 
process, solvent from a solvent reservoir 6 
35 is pumped by a pump 7 through conduit 8 
into the washing chamber 1 which has pre- 
viously been loaded with soiled clothing or 
the like. As the articles are washed with 
the solvent, the solvent is recirculatefl by 
40 the pump 7 through conduits 9 and 8 
which together with the washing chamber 1 
form a closed circuit of conduits. Ap- 
propriate valves may be operated to in- 
clude a filter 10 in the conduit 8 for re- 
45 moval of insoluble dirt. Apart from this 
filtration, the recirculation of the liquid has 
the additional effect of improvmg the 
mechanical movement between liquid and 
articles. Upon termination of this washing 
50 step, the solvent liquid is either returned to 
the reservoir 6 or — if it is suffidently 
contaminated — pumped by the pump 7 
through the conduit 11 into a still 12. The 
articles are then spun for a short period. 
55 When the solvent has been drained off, 
the washing chamber 1 is inunediatdy fil- 
led with th.e aqueous liquid through the 
conduit 3 and active washmg substance 
from the container 5 may be added simul- 
^0 taneously. The laundering step is then car- 
ried out in the washing chamber 1. The 
aqueous liquid then present in the washing 
chamber 1 is then heated by the steam 
jacket 2. 

65 Where perchloroethylene (which is 



capable of forming- .an azetropic mixture 
with water, the' azetropic mixture having a. 
boiling point below that of water) serves as 
the. solvent any residual solvent still pre- 
sent in the articles from the previous, sol- 70 
vent treatment forms a single-phase liquid 
mixture with the aqueous washing liquid^ 
The aqueous liquid js heated to the. boiling 
point of the azeotropic mixture of per- 
cWoroethylene and water and to a tem- 75 
perature above that boiling point,, the 
vapours evolved: passing' into ' the con- 
denser 14. through a conduit 13,. The 
vaporization: may be optionally accelerated 
by connecting the washmg chamber 1 to a 80 
vacuum pump: 21 by which die vapours 
are forcibly delivered into the condenser 14 
through a conduit 13fl. 

In the case of a solvent not. capable of 
forming , an azeotropic mixture with water, '85 
the solveiit evaporates as soon as the tem- 
perature of the aqueous liquor exceeds the 
boiliiig point of that solvent 

The condensa:t6 obtained in the con- 
denser 14 is fed to the water separator 15 90. 
where any free watex is removed. Water (if! 
any) is' discharged through a conduit 16. 
The remaining condensate passes to an 
outlet of the water separator 15 connected 
to a conduit 18 and through a flow-meter 95 
17 indicating the amount passing through • ■ 
per unit time. 

As soon as the meter 17 indicates a flow 
value of zero or not exceeding a permissible 
predetermined value, the washing step may loO 
be stopped. The washing h'quid is then 
drained off through conduit 4. The cleaned 
articles are subjected to a short spin and 
may then be safely withdrawn from the 
washing chamber 1, that is to say free iq$ 
from undesirable traces of solvent, or they 
may be re-washed with aqueous liquor as 
is usually the practice. 

Iq the illustrated embodiment, a con- 
denser 19 is connected in known manner to no 
the distillation vessel or still 12. The con- 
densate outlet of the condenser 19 is con- 
nected to a water separator 20 (which, 
when the condenser consists of an aqueous 
phase in addition to a solvent phase, 115 
separates the two phases from each other) 
the solvent outlet of whicli is in com- 
munication with the solvent reservoir. 

There is also a conduit connecting the 
filter 10 with the still 12 so that liquid 120 
can be passed to the still therefrom. 

In order to carry out the method em- 
bodying the invention an ordinary washing 
machine is provided with the added con- 
denser 14, the flowmeter 17 and the means 125 
provided for connection of the conduits 8, 
9 and 18, so that the machine say, in prin- 
ciple, be cormected to any other available 
solvent-supplying device. It will be under- 
stood that the additional solvent-supplying 130 
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device may advantageously be ditectly in- 
cluded in the frame or housing of each in- 
di^ual machine, particularly since the ad- 
ditional costs incurred are still far below 
5 the costs of two separate machines re- 
(quired in the conventional method of pre- 
liminary cleaning with a solvent, quite 
apart from the ^orementioned advantages, 
namely the resulting shorter time required 

10 for operation of the total process and the 
equipment used for carrying it out 
WHAT WE CLAIM IS:— 
1. A method of washing one or more 
articles selected from articles of clothing, 

15 bed linen, underwear and similar articles 
comprising cleaning the one or more ar- 
ticles in a washing chamber with an or- 
ganic solvent which is capable of forming 
an azeotropic mixture with water having a 

20 boiling point below that of water or itself 
has a boiling point below the boiling point 
of water, removing the bulk of the solvit, 
then in the same washing chamber washing 
the one or more articles still wet 

25 with the solvent, in an aqueous 
liquid at a temperature above the boiling 
point of the solvent or above the boiling 



point of the azeotropic mixture, condensing 
the vapour evolved, and after separating 
any firee water monitoring the rate of flow 30 
of the remaining condensate and con- 
tinuing the washing until the flow drops 
below a predetermined value. 

3. A method according to claim 1, in 
which the pressure in the vapour space 35 
above the heated aqueous liquid is reduced 
during the washing step. 

3. A method according to claim 1 or 
claim 2, in which the one or more articles 
are spin-dried after the solvent has been 40 
drained off from the washing chamber. 

4. A method according to any one of 
the preceding claims, in which one or more 
washing ingredients, such as detergents^ are 
added to the aqueous liquid. 45 

5. A method according to claim 1, sub- 
stantially as hereinbefore described widi 
reference to and as shown in the accom- 
panying drawing. 

EDWARD EVANS & CO.. 
53-64 Chancery Lane, 
London. WC2A ISD. 
Agents for the Applicants. 
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